Humanin protects cortical neurons from ischemia and reperfusion injury by the increased activity of superoxide dismutase.
The neuroprotective effects of superoxide dismutase (SOD) against hypoxia/reperfusion (I/R) injury and of humanin (HN) against toxicity by familial amyotrophic lateral sclerosis (ALS)-related mutant SOD led us to hypothesize that HN might have a role to increase the activity of SOD, which might be involved in the protective effects of HN on neuron against Alzheimer's disease-unrelated neurotoxicities. In the present study, we found that 4 h ischemia and 24 h reperfusion induced a significant increase in lactate dehydrogenase (LDH) release, malondialdehyde (MDA) formation and the number of karyopyknotic nuclei (4',6-diamidino-2-phenylindole dihydrochloride nuclear dyeing) and a decrease in the number of Calcein-AM-positive living cells and cell viability. Pretreatment of the cells with HN led to a significant decrease in LDH release, MDA formation and the number of karyopyknotic nuclei, and an increase in the number of Calcein-AM-positive living cells and cell viability in neurons treated with I/R. We also found a significant decrease in SOD activity in neurons treated with I/R only, while pre-treatment with HN before I/R induced a significant increase in the activity of SOD as compared with the I/R group. Our findings implied that HN protects cortical neurons from I/R injury by the increased SOD activity and that the protective effect of HN on neurons against I/R is concentration-dependent.